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SUMMARY

In this study, the impact of the supersonic transport on
national power is examined in terms of benefits derived economi-
cally, militarily, psychologically, and technologically. Empha-
sis is placed on the effect the supersonic transport could have
on the national economy and balance of payments and the potential
military application.

Through a recent comprehensive Government evaluation of
specific design proposals, it was determined that design and pro-
duction were technically feasible and the transport would have
safe and efficient operating characteristics. Based on these
verified characteristics, the economic potential of the supersonic
transport is analyzed in some detail since the success of the pro-
gram rests on the degree of economic Viability that can be achieved

in operational service.

Primary international competition will come from the British/
French Concorde, although the Soviet entry may be surprising since
they have apparently changed their program from one of "first with
anything" to an approach seeking outstanding economic characteris-
tics.

The U.S. program is most likely three or more years behind the
Concorde. Such an extended period could draw sales away from the
U.S. product which would reduce the U.S. market, cause deteriorating
economics and run the risk of an expensive program failure. On the
other hand, a U.S. program which moves ahead in an expedited,
orderly manner could cause a substantial financial loss for the-
British and the French because of the superior competitive position
of the U.S. supersonic transport.

A compromise will not insure success for both the U.S. and the
British/French product because of the uncertainties of international
competitive forces. It is therefore, concluded that timing is the
critical factor affecting the success of the U.S. program.

In view of the significant impact a successful supersonic trans-
port program could have on our own national power, it is recommended
that the U.S. program be accelerated,

Since the supersonic transport could strengthen our national
military airlift capability and provide a highly productive vehicle
for other military missions, it is further recommended that a com-
prehensive study be made to determine specific military applications.
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It is quite conceivable that an orderly, deliberate develop-
ment program for the supersonic transport could lead to the finest
transport in the history of aviation. And this can be done at no
cost to the taxpayer.
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FOREWORD

Soon after the introduction of today's subsonic jetliners,

aeronautical researchers here and abroad began to consider the

application of supersonic flight to the ever-expanding air trans-

portation system. This was a logical step since each generation

of air transports has flown higher and faster with improved ser-

vice to the public while significantly raising the level of safety.

Consideration of a national development program for a super-

sonic transport began in the United.States Government in 1959. The

formal program was launched in 1961 when Congress provided $11

million to initiate the applied research phase.

Under the leadership of the Federal Aviation Agency, a unique

staff has been formed for managing the supersonic transport program.

The Director of the program as well as several members of the staff

are active duty U.S. Air Force Officers with extensive backgrounds

in aircraft systems development. Some of the staff came from key

positions in the aircraft industry, some came from the National

Aeronautics and Space Administration, some from the Navy, and of

course, some from various elements within the FAA. The author was

assigned to this office from 1961 to 1965. Prior'to this assign-

ment, he had a total of seven years experience in the systems

engineering and management field related to the development of

military aircraft, subsonic and supersonic.

Analysis of the technological, economic, and management prob-

lems associated with any future course of action and the impact
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alternative courses will have in the national interest is based

on the experience outlined above. Knowledge of the relative

merits of proposed designs is explicitly excluded since a design

has not been selected from competing companies. Further, the

relative merit of competing designs is immaterial to this study.

The United States program is still in the design phase.

According to the current schedule, the prototype construction

phase would not begin until early 1967. Operational service would

not commence prior to 1974.

In view of the above, the supersonic transport is a relatively

new subject. Reference material is, therefore, scarce. Although

articles appear from time to time in newspapers and magazines,

Congressional hearings and a few FAA documents remain as primary

source material. To the knowledge of the author, this is the

first paper that deals with the supersonic transport as an instru-

ment of national power.
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CHAPTER I

INTRODUCTION

National power determines to a large extent the ability or

inability of a nation to achieve its national objectives. A

nation' s own security as well as its role and influence in inter-

national affairs are a function of its national power. The ele-

ments of power of a nation--political, economic, military, psycho-

social, and scientific-technological--are interdependent. One

depends on the other and in turn is affected by the other. For

example, there could be no strong military without a sound and

growing economic base. On the other hand, a strong military allows

economic and political forces freedom of operation. Science and

technology are also dependent on a strong economic base and in turn

have a significant effect on the economy.

National power is not attained through any one element but

requires the balancing and strengthening of all elements of

power--economic well-being, political stability, social progress,

military security, and scientific-technological know-how.

a The purpose of this study is to examine the role of the

United States supersonic transport as an instrument of national

power. Although the supersonic transport could have important

implications both psychologically and-technologically, the prin-

ciple questions to be examined in this study are what impact could

it have on the national economy and balance of payments and what

are the potential military applications.



The implications of national importance of the supersonic

transport were first expressed by President Kennedy in his announce-

ment to initiate the development program. At the Air Force Academy

commencement exercises on June 5, 1963, he said this Government

"should immediately commence a new program in partnership with

private industry to develop at the earliest practical date the

prototype of a commercial supersonic transport superior to that

being built in any other country in the world." He described

supersonic transportation as "the challenging new frontier in

commercial aviation" and said it was "essential to a strong and

forward-looking nation.
''I

Less than five months after President Johnson took office,

he established the President's Advisory Committee on Supersonic

Transport by signing an Executive Order on April 1, 1964. The

order read in part:
2

Whereas the United States has initiated a program

for the development of commercial supersonic air-
craft; and

Whereas supersonic transport will advance technical
knowledge, expand our international trade, strengthen
our manufacturing capability, and provide employment

for thousands of our citizens;...

In addition,.there have been numerous Congressional hearings

on the supersonic transport and since August 1961, $231 million

IU.S. Congress, House, Subcommittee on Independent Offices

Appropriations, Supplemental Appropriation Bill, 1961, Civil
Supersonic Transport Development, pp. 44-45 (referred to here-

after as "Congress, Supersonic Transport").
21bid., pp. 48-49.
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have been appropriated. Congress appropriated $31 million for the

research phase and, up to now, has appropriated $200 million for

development.

This brief summary of Presidential and Congressional words

and actions related to the national importance of the supersonic

transport'gives rise to a further and deeper analysis of the

impact it will have on national power.
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CHAPTER 2

THE NATURE OF THE PROGRAM

Since the supersonic transport program was initiated in 1961,

program management has been under the leadership of the Federal

Aviation Agency working in close cooperation with the National

Aeronautics and Space Administration, the U.S. Air Force and the

Civil Aeronautics Board. However, in April 1964, control of the

program was assigned to the Secretary of Defense as Chairman of

the President's Advisory Committee on Supersonic Transport.

The program is an unique Government/industry program and must

be put into perspective. It is a commercial program with Government

assistance. Development cost is estimated to be $1'"- 1.5 billion1

which compares with $200-$300 million for a large subsonic trans-

2
port development. Only because of the magnitude of the develop-

ment cost is Government assistance required. It is not a military

program.

Aside from safety, then, economic viability must be the

first and foremost consideration in a commercial program. All

benefits and military applications which could be derived from the

supersonic transport are dependent on the success or failure of

the program as a sound business-like commercial venture.

IU.S. Federal Aviation Agency, United States Supersonic Trans-

port Program Questions and Answers, Jul. 1965, p. 6 (referred to
hereafter as "FAA, SST Q & A").

2U.S. Congress, Senate, Aviation Subcommittee of the Committee
on Commerce, United States Commercial Supersonic Development Program,

p. 502.
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It is therefore incumbent upon the Government to keep the

program as near to the normal commercial enterprise system as

possible. The ult'imate user, the airlines, must continue to play

a strong consulting role. In view of potential profits, the manu-

facturers must bear a reasonable share of the financial risk

involved in the development. In addition, the sales price to the

airlines must include an amount sufficient to cover not only the

manufacturers share of development but also to repay the Govern-

ment's share of development costs, including interest. This puts

the project back into the realm of a commercial venture.. The pay-

back to the Government must be considered in determining the eco-

nomic viability of the transport since direct Government subsidy

in any form would constitute failure.

Once the technical and economic feasibility of the supersonic

transport is determined under the broad conditions outlined above,

management of the program becomes one of the key elements in insur-

ing that the transport is economically attractive in actual opera-

tion. Ups and downs and "stretch-outs" have continually plagued

military programs in terms of added cost and delays in going into

operation. It must be realized, however, that these conditions

are sometimes due -o purely military factors such as changes in

operational requirements, the possibility of obtaining a more

effective alternate weapon system, or the need to keep "open opt-

ions"'until threats are verified. These factors would hardly be

applicable to the commercial supersonic transport. Barring some

insurmountable, and as yet unknown, technological problem,
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serious delays can be minimized through capable leadership and

strong Congressional support.

As mentioned earlier, the magnitude of the development cost

precludes industry and the airlines from proceeding on a normal

risk/profit basis. The pace of the program, therefore, is con-

trolled by the Government instead of market forces and business

judgement. Under these conditions, the Government bears a tre-

mendous responsibility not only to the taxpayers but to the air-

craft and airline industries which could suffer serious losses

due to delays.

Program delay in a purely military development is serious.

In a commercial program such as the supersonic transport, delays

could cause complete program failure due to increased costs and

loss of sales to international competition. Increases in develop-

ment costs and added interest caused by delays could have a sig-

nificant effect on the sales price and operating economics. A

less attractive product will limit the market which in turn would

cause a further increase in sales price and further deteriorating

economics. Coupled with this would be more purchases by the air-

lines from foreign producers in order to remain competitive while

waiting on a U.S. product. This further detracts from the market,

and the adverse effect on economics is intensified.

The spectre of an enormous and expensive "white elephant"

should be feared more from indecision and program delay than from

moving ahead with a prototype program. Only through the latter
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approach will the "hard-core" problems be determined and successful

solutions found on a timely basis.

The program is unique. How does the Government assist with

appropriations and the required supervision evolving from use of

public funds and yet keep the program as close to the normal free

enterprise conditions as possible? It will take just the proper

degree of both for a successful program. The program cannot be

managed as a normal Government development project.

New ideas, new approaches, imagination, initiative, and decis-

ions are required if the United States is to move ahead in this

important undertaking which could have far reaching effects in the

national interest.

The former FAA Administrator in discussing supersonic travel

as air transport's next great step summarized progress in aviation

in this manner:

The United States is the world aviation leader,
an eminence which is the product of many factors:
gallantry and stamina in the air, genius and hard.
work on the ground, proud achievements and brave3
decisions in plants, offices and board rooms.

The United States has never found itself lacking in gallantry,

stamina, genius or hard work. These attributes have made our

nation what it is'today. The airlines, the aircraft industry, and

indeed the nation need only the challenge and the opportunity.

Whether the "board room" is ever returned to an agency of the

Government for program management and planning, or kept in a committee

3Najeeb E. Halaby, "Air Transports' Next Great Step - Supersonic

Travel," Aerospace, May 1962, p. 1.
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under the Secretary of Defense as it is today, "brave decisions"

are required or leadership in world aviation will be handed over

to someone else at considerable loss to the nation.

In July 1965, on the recommendation of the President's Committee,

the design phase of the U.S. program was extended 18 months to bring

the program to the prototype-construction phase. The President

announced that the Committee believes that "with future work on

the basic technological problems, a commercially profitable super-

sonic transport can be developed" and that "much work must be done

before construction of a prototype aircraft is initiated--if the

large financial and development risks underlying the program are

to be minimized."
4

The extended design effort means that the prototype-construction

phase will begin almost 3 1/2 years after the Request for Proposals

establishing the design and performance objectives was issued to

industry in August 1963. It will be 2 years after technical and

economical feasibility of a specific design was determined by a

comprehensive Government evaluation. It will be almost 5 years

since the first group of specific SST research contracts were let

in April 1962, and close to 20 years since the first manned super-

sonic flight in October 1947.

In terms of supersonic experience, the United States had, by

early 1965, more than 150,000 hours of experience at flight over

the speed of sound and more than 10,000 hours at or above twice

4Congress, Supersonic Transport, p. 44.
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the speed of sound. Data is also being fed into the supersonic

transport program from the Mach 3 Air Force YF-12A and B-70 flight

programs. It has been estimated that the U.S. aviation manufactur-

ing industry has, in the aggregate, more than 100 company-years of

experience with supersonic planes.
5

With years of specific SST research and development effort

by both industry ana the Government and a wealth of supersonic

flight experience, one might logically question the pace of the

U.S. program. Under the announced schedule, the prototype construc-

tion phase would not begin before early 1967.

Meanwhile, other nations are moving ahead with their super-

sonic transport programs. The British-French Concorde prototype

program is in the "hardware" stage with first flight set for early

6
1968. The development cost is estimated to be more than $800

million.
7

This is a large investment even by U.S. budget standards.

The importance that the British and the French governments attach

to the development of a supersonic is exemplified by their deter-

mination to commit some $400 million each.

5U.S. Federal Aviation Agency, United States Supersonic Trans-

port Program, Chronology - Brief History - Research Contract Summary,
Jul. 1965, p. 32 (referred to hereafter-as "FAA, SST History")..

6Edgar E. Ulsamer, "Prestige and Profits - The Stakes in the

SST Race," Air Force and Space Digest, Jan. 1966, p. 46.
7Secor.D. Browne and William Barclay Harding, "The National

Interest in Supersonic Transport," Technology Review, Jan. 1965,
p. 1.
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The Concorde apparently enjoys a rather high priority. It

has been reported that of the $81 million available for civil

aviation in France this year, President DeGaulle has allocated

$79 million to the Concorde.
8

Although the Soviet Union has never been successful in develop-

ing commercial aircraft as indicated by practically no sales, their

interest in the supersonic transport field is apparently substantial.

The 1965-66 issue of the authoritative Jane's All the Worlds Air-

craft predicts that a prototype of the Soviet TU-144, a 121 passenger

supersonic transport may be flying in 1968, the same date set by the

Concorde. According to Jane's, with the Russians as well as the

British/French cutting metal, "the prospect is hardly pleasing for

American industry which regards itself, with justification, as a

pacemaker in commercial aviation.
' 9

The crux of the problem, however, is not who flies first. The

crux of the problem is how far behind is the United States.

This is not to belittle the importance of who flies first

because considerable benefits will accrue. In the case of the

U.S.S.R., prestige, recognition, and the favorable impact psycholo-

gically it will have on the new nations of the world will be the

most important gatns. In the eyes of the new nations, the Soviet

Union would again be first in a major scientific-technological

achievement. Admittedly, this could have at least a significant

short-term effect in an era of competing national systems.

"Parade," Washinton Post, 14 Nov. 1965, p. 19.

John W.R. Taylor, ed., ane's All the Worlds Aircraft, 1965-
1966, p. i.
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In the case of the British and French being first, or even

ahead of the United States, psychological benefits will accrue

in addition to the more important prospect of capturing the mar-

ket at the expense of the United States.

If the United States program is not too far behind the Concorde

and a superior U.S. transport is produced, then the United States

couldbe the real winner. The favorable impact such a program

would have on national power in terms of economic expansion, bal-

ance of payments, military applications, and its effect psycholog-

ically and technologically must be weighed against the possibility

of substantial financial loss for the British and French governments.

On the other hand, a compromise in our program could result in a

major loss for the United States, not only economically but militar-

ily, psychologically, and technologically.

These factors as well as others will be considered in analyz-

ing the current program. A brief program summary is presented

only to establish a basis for the current program. The economic

potential of the supersonic transport will be examined in-some

detail since the success or failure of the program rests on this

important factor.
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CHAPTER 3

PROGRAM SUMMARY

In May 1960, the House Committee on Science and Astronautics

held the first major hearings on the supersonic transport. Principal

findings in a report by the Committee were that (1) development of

the supersonic transport (SST) would be in the national interest and

1
(2) Congress should provide financial assistance.

The purpose of this Chapter is to briefly highlight the more

important elements of the program since 1960 so that an analysis can

be made of the technological, economic, and management problems

associated with any future course of action and the impact alternative

courses will have in the national interest. Before any analysis can

be made, however, the question of technical and economic feasibility

must be examined.

ORIGIN

In March 1961, on the recommendation of Federal Aviation

Administrator, N. E. Halaby, President Kennedy requested $12 million

from Congress to initiate the supersonic transport research program.

The program envisioned at the time was a.two-year effort of about

$50 million to study the technical and economic feasibility and to

lay the applied research groundwork for moving into a development

1U.S. Congress, House, Committee on Science and Astronautics,

Supersonic Air Transports, pp. 23-24.
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program. The initial aim of the program was to make a recommenda-

tion by late FY 1963 as to whether or not to proceed with a Government-

assisted development program.

This approach had considerable merit. It set a time limit on

"study" prior to a decision to go into the development phase. It

hoped to preclude a long drawn-outexpensive research and component

development phase before a decision is made to go ahead or terminate.

Studying a program to "death" is not uncommon. The Aircraft, Nuclear

Propulsion (ANP) Program is a prime example.

After fifteen (15) years of feasibility studies and research and

development effort, the ANP Program was terminated in March 1961, at

a total cost of about $1.040 billion. The General Accounting Office,

in a report to Congress stated that, "an airplane had never been

flown on nuclear power nor had a prototype airplane been built."
2

The FAA Administrator and the President sought to avoid any such fate

for the supersonic transport.

In June 1961, a joint FAA-NASA-DOD working group prepared the

first formal program document to present a synthesis of views of both

the Government and industry on the technical, financial, and program-

A ing aspects of the supersonic transport. The report stressed the

requirement for a sa~fe, economically competitive airplane and suggested

a cruising speed of approximately Mach 3.3

2General Accounting Office, Review of Manned Nuclear Propulsion

Program, Feb. 1963, p. 2.
3U.S. Dept of Defense, National Aeronautics and Space Administra-

tion, Federal Aviation Agency, Commercial Supersonic Transport Aircraft

Report, Jun. 1961, pp. ii,iii,35.
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Congress was also busy at this time with the $12 million

request. The House approved $10 million. The Senate committee

recommended the restoration of the $2 million reduction, so the

amount remained $12 million before the full Senate.

4.
During the Senate hearings it was made clear that the avia-

tion industry would finance a portion of the development costs

and a substantial recovery of the Government's share would be

realized by means of royalties paid by the private purchasers.

But, Senator Symington was concerned about the development of a

commercial Mach 3 airplane while at the same time the DOD had

indicated it did not plan to use additional appropriated funds

for the military Mach 3, B-70. He finally offered an amendment

to eliminate the $12 million.

A vote was taken and the result was announced - yeas 35,

nays 35. So Senator Symington's amendment was rejected.

With the Senate, therefore, at $12 million and the House at

$10 million, the bill was referred to conference and comprised

at $11 million. Thus the SST program, on a rather shaky start,

was formally initiated by Congress when $11 million was appropria-

ted to the FAA in August 1961.

The next year,'$25 million was requested and $20 million

approved. The two-year research effort was therefore based on

$31 million.

4U.S. Congress, Senate, Independent Offices Appropriations, 1962,
Hearings, Congressional Record, 29 Jul. 1961, pp. 14021-14029.
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RESEARCH PHASE

Technical feasibility of developing an airplane to fly at

Mach 3 was well established by the B-70 program. Economic and

operational requirements of the SST, however, established new

technical requirements. The SST must be efficient not only at

supersonic speeds but also at the off-design subsonic speeds.

The applied research effort included investigations in such

areas as aerodynamics, structures and materials, aeroelastic and

loads research, systems, propulsion, fuels, controls, sonic boom,

noise, fuel reserves, air worthiness standards, and air traffic

control.

Active participation in the program by FAA, NASA, USAF, air-

lines and leaders of other elements of the aviation community

insured a comprehensive and well-coordinated effort. The industrial

and scientific might of the nation was brought to bear on the tech-

nological problems. During the two-year research program thirty-

seven contractors were awarded one or more contracts.
5

The Government's problem was to intelligently review and

evaluate all of the available information so that a judgement and

decision on the development program could be made in the latter

part of FY 1963 as originally planned.

At the end of 1962, President Kennedy established a Cabinet-

level Committee under then Vice President Johnson to review the

5FAA, SST History, op. cit., p. 30.
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Government-industry research program and SST feasibility. In

addition to the research program, two significant study group re-

ports were available to the Committee. The report of a Task Force

on National Aviation Goals recommended:6 The U.S. Government should

pursue a vigorous applied research and engineering program to estab-

lish preferred design parameters for a supersonic transport aircraft--

Government funds should be utilized through the research, design,

development, prototype and probably production stage.

A report by the Supersonic Transport Advisory Group in

December 1962, recommended "expeditious development of. a commercial

",7
supersonic transport.

Although the second phase of the two-year research program was

just beginning at the time of the Johnson Committee deliberations

during May 1963, there were indications of substantial progress.

Based on a review of all available data,othe Johnson Committee

recommended a "go-ahead." With President Kennedy's announcement

on June 5, 1963, of the decision to initiate design of a U.S. SST,

the program moved into the development phase.

INITIAL DEVELOPMENT PHASE

The primary purpose of this section is to review the results

of the two major evaluations of proposed designs during the initial

development phase. Pcoposals were submitted by industry in January

6U.S. Federal Aviation Agency, Project Horizon Report, p. 17.
7FAA, SST History, op. cit., p. 38.
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1964 and in November 1964, in response to the Government's original

Request for Proposals (RFP) issued on August 15, 1963. 8  Three air-

frame companies, Boeing, Lockheed, and North American, and three

engine companies, Pratt and Whitney, General Electric and Curtiss

Wright submitted their initial design proposals on January 15, 1964.

The principal goal established by the RFP was economic opera-

tion comparable to the best of today's subsonic jet transports.

Although the design was left to the manufacturers, certain opera-

tional limitations in the area of noise, sonic boom, and airport

compatability were included. The most critical of these from a

design standpoint were the sonic boom objectives of 2.0 pounds per

square foot (psf) maximum for acceleration and 1.5 psf maximum for

cruise. Based on both scientific and social analyses, these limits

were considered a reasonable compromise between what the public

might accept from an annoyance standpoint and what was feasible

from a design standpoint.

To evaluate the proposed designs, the FAA organized a highly

competent, joint Supersonic Transport Evaluation Group numbering

210 specialists from FAA, NASA, the Air Force, Navy Civil Aero-

nautics Board, and Department of Commerce. This group conducted

a comprehensive analysis and evaluation of the design proposals in

the technical, operational, management and economics areas.

The evaluation was completed in the Spring of 1964, and it

was at this point that President Johnson established the Advisory

8U.S. Federal Aviation Agency, Request for Proposals, 15 Aug.

1963.
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Committee on Supersonic Transport with the Secretary of Defense

as Chairman.

After receiving an evaluation report from the FAA Administra-

tor, President Johnson summarized the results in a memorandum back

to him which stated in part:

As you have reported to me, however, the 210 mem-
ber Government evaluation group after analyzing
the proposals in depth, found that none of the
proposed airframe designs met the minimum range-
payload requirements of the FAA request for pro-
posals of carrying a 30,000 pound payload for a
distance of 4,000 statute miles, moreover, none
of these designs met what you properly emphasized
as a basic requirement; namely, that the aircraft
be capable of economic operation.

9

Obviously, more design work would be required before going into

the prototype phase. The President directed that contracts be award-

ed for further design work, and on June 1, 1964, the FAA let 6-month

contracts with Boeing, Lockheed, General Electric, and Pratt and

Whitney at about $1 million each per month.

The second major evaluation of specific design proposals was

conducted in November 1964. Again, experts were called in from

NASA, the Air Force, the Navy, and the CAB, to form an integrated

evaluation team. Wind tunnel testing of models was accomplished at

-the Langley Research Center as a part of the performance analysis.

The propulsion system was evaluated at the Air Force Propulsion

Laboratory by a joint team of Air Force, NASA, and FAA experts.

Development and production costs were evaluated by a team consisting

9
Congress, Supersonic Transport, op. cit., p. 49.
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primarily of Air Force and Navy experts. Estimated costs were

based on data associated with specific designs, not on empirical

formulas to give rough estimates. The economic analysis included

consideration of performance, direct operating costs, indirect

operating costs, and return on investment.

The results of this evaluation were summarized by the FAA

Administrator on January 26, 1965, before the Committee on Science

and Astronautics of the House of Representatives. The Administra-

tor indicated that significant progress had been made by industry

and stated:

This evaluation has definitely established a super-
sonic transport that can carry a payload in excess
of 40,000 pounds for 4,000 statute miles, and do so
at a seat-mile cost that at transcontinental and
greater ranges is something less than current seat-
mile costs of today's best long-range subsonic jet
liners.

The second round evaluation, moreover, strongly in-
dicates that there are no significant technical
problems that cannot be overcome in an orderly
development program in the time that will be avail-
able to us.1 0

The state of technology and economic feasibility was corrobora-

ted by the present FAA Administrator, General W. F. McKee, USAF

(Ret), in August 1965, before the House Subcommittee on Independent.

1i
Offices Appropriatiens. In referring to the second Government

evaluation in November 1964, General McKee described the evaluation

1 0U.S. Congress, House, Committee on Science and Astronautics,
Status of U.S. Supersonic Transport Program, Jan. 1965, p. 42
(referred to hereafter as "Congress, Status of S$T Program, Jan. 1965").

llCongress, Supersonic Transport, op. cit., pp. 8-14.

19



group as one "composed of outstanding engineers" and stated, "It

was their judgement, at the completion of the November evaluation

that the supersonic transport design will be both safe and capable

of profitable operation in airline service."

Elaborating on the capability of profitable operation, the

Administrator continued:

Evaluating the design, under economic ground rules
that were reviewed by the airlines and the manu-
facturers, it appears that this transport in com-
mercial service will demonstrate a return on in-

vestment in the neighborhood of from 20 to 30
percent annually after taxes and before interest.

In regard to technology, General McKee stated:

At this point in the program, however, we do not

see any technical problem associated with the
transport which cannot be overcome through inten-
sive effort, utilizing the best of the extensive
technical resources of this country.

For the first time during the course of the supersonic transport

program, significant and favorable results were revealed through a

comprehensive evaluation of specific design proposals. The basic

findings were available in December 1964, after the November evalua-

tion, and made known publicly by the FAA Administrator in January

1965. Obviously, one or both of the competing companies were in a

position to step up the design pace. The program, however, was

kept in "limbo" for six months for the Committee to review the pro-

gram, and then the Cormnittee recommended an 18-month extension of

design effort.
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CURRENT PHASE

On July 1, 1965, President Johnson announced the determination

that the supersonic transport program should move into an 18-month

phase of accelerated design work by industry to bring the program

to the prototype construction phase. (This is a $220 million effort;

$140 million for FY 1966 and $80 million for the first half of FY

1967).

The President acted on the basis of the second interim report

of the President's Advisory Committee on Supersonic Transport under

the Chairmanship of the Secretary of Defense. After reviewing the

findings of the November 1964 evaluation and reports of continued

design work, the Committee recommended an 18-month program based on

the two airframe and two engine design contractors in the program

being invited to continue in this phase.
1 2

Although the FAA Administrator had reported to the House Com-

mittee on Science and Astronautics that the second design evaluation

of November 1964 showed significant progress and demonstrated feasi-

bility of a technically, economically sound SST, the President's

Advisory Committee concluded that it would take 18 more months of

continued design effort before entering the prototype construction

phase.

13
Primary objectives of the 18-month program are:

12Congress, Supersonic Transport, op. cit., pp. 43-44.

1 3Ibid., p. 44.
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Fir t, to provide a sound foundation upon which realistic

estimates of operating performance and development of production

costs can be based.

Second, to take advantage of the flight experience of

the SR-71, the XB-70, and the variable swept wing F-lll--all of

which will be extensively flown at supersonic speeds during the

next 18 months.

Third, to reduce development risks and development costs,

while retaining the capability to accelerate the program in its

later phases, depending upon the technological progress of the

manufacturers.

And fourth, to provide a basis for judgement as to the

manner in which the program should proceed after the 18-month

period, and to determine with much greater precision and knowledge

the work that should be done in the succeeding phases of the program.

As of July 1965, the decision to build a United States supersonic

transport had not been made.

From a technical standpoint, based on evaluation results, the

18-month extension of design effort would have to be considered a

rather cautious approach with minimal funding. For 18 months each

of four contractorsN two airframe and two engine, will expend approx-

imately $3 million per month. This follows a period of 12 months

where each of the four expended approximately $1 million per month.

By the end of the current phase, the competing companies will

have been funded for 2 1/2 years at comparable levels. They will

have been funded for 2 years at comparable levels since one or both
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specific design proposals were found acceptable. This type of pro-

gram could easily make the ultimate decision more difficult since

the designs may "converge." For example. two years of funding at

comparable levels could hold one competitor back while allowing

another to catch up.

Just what the 18-month extension of design effort means in

terms of operational dates is uncertain but there are indications

of a stretch-out. Before the announcement was made, the 1972-1973

time period for commercial service was generally accepted. The

present estimate is more like 1974-1975.

In announcing the results of the November 1964 evaluation to

the House Committee on Science and Astronautics, in January 1965, the

FAA Administrator said the design contractors are thinking in terms

of having a transport ready for commercial service in 1972 or soon

14
thereafter, provided there is an early decision to go ahead.

After the announcement of the 18-month extension, the present

FAA Administrator, General William F. McKee, in an address to the

Aero Club of Washington in October 19651 indicated the goal of the

FAA was for certification of the SST by 1974.15 The July 1965, FAA

Question and Answer booklet estimated "certification of the produc-

tion aircraft in 1973-1975.
''16

14Congress, Status of SST, Jan. 1965, op. cit., p. 45.
15James R. Ashlock, "SST Firms to Receive USAF Aircraft Data,"

Aviation Week, 22 Nov. 1965, p. 33.
16FAA, SST Q.& A, op.i., p. 7.
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By comparison, the Concorde operational date had generally

been accepted as 1971, but Pierre Satre, France's senior engineering

executive on the Concorde, is apparently a little more optimistic

and specific. In a recent address before the International Congress

on Air Technology, he was quoted as saying that by 1970, the program

will have accumulated 5,000 hours of flight, hopefully leading to
17

certification of the Concorde in that same 
year.

The pace of the U.S. program and the resulting time-lag behind

the Concorde will have a significant impact on the economic potential

of the U.S. supersonic transport.

1 7Edgar E. Ulsamer, "Prestige and Profits--The Stakes in the

SST Race," Air Force and Space Digest, Jan. 1966, p. 46.
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